. V. A. FYNN.
ALTERNATING CURRENT MOTOR,
 APPLIOATION FILED JUNE1, 1909.

952,566; . R -~ Patented Ma,r.'22, 1910._ |

Witnessco _ 1 o , - éﬁnuavubﬁ
ol ! o Va.lere A. Fynn




- 952,566.

10

- on ‘i’h

20 @

29

= and will use this term &
it has been proposed to make use of three.

"UNITED STATES PATENT OFFICE.

VAL.mRE ALFRED FYNN, OF. LONDON ENGLANI} ﬁASSIGN@R TO W.AGNER BELECTRIC
MANUFACTURING COMPANY OF ST. LOUIS MISSOURI A CORPORATION OF MIS-

ﬁOTR‘[

ALTERNATTING—GURRENT MOTOR

Speciﬁcmien of Letters Patent.

Patemted Mfu' 22 1910

Appllcatmn filed June 1, 1908. Serml No. 498,463.

To all whom it MaAY CONCErn: |
Be it known that I, VaLEre ALy RED Fynn,
“a subject of the ng of England, msﬂmw

at L(mdon England, have invented a cer-
tain new and useful Alternating-Current

Moter, of which the following is such a full,

clear, and exact description as will enable
any one skilled in the art to which 1t apper-
tains to make and use thé same, reference
being had to the accompanying drawings,

forming part of this specification.

My mventmn relates to what are known
as Tenmn lsion motors.
}a:-sa:-. machines as series mduction motors,
throughout..

angularly displaced windings—a, 0, and ¢
tator of the sald motors connectmg
a with & for one direction of rotation, and

with ¢ for the other direction of rotation,
thus avoiding the necessity of shifting ’rhe
brushes. The three windings &lways COV-
ered the whole circumference of the stator,
each covering one third of it, or one of them
covering more than one third while each ot

the two. others covered a correspondingly

smaller space. I have "discovered that a
fractional pitech winding on the secondary
member has certain valuable advantages,

and’ it is. the object of my invention to.so

moditfy the 5tat0r winding above referred te
as to make it equally effective in combina-

~ tion w1th a fractional pitch Wmdmfr on the
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secondary or induced member.

The accompanying drawing shows dia-
orammatically a two pole self-excited series
induction motor embodying my invention.

The revolving induced member 15

winding, disposed in 36 slots with {wo con-
ductors’ pei slot. The winding piteh is sup-

posed to be about 609% of the pole piteh.

,ASSH”’”H'-T the brushes 62, 63 short-circuited
by conductor 64, to be bearing directly on
the commuted wmdmrr then the current cl1s-
tribution in the conductors will be APPIrOXi-

mately as indicated by the cireles and dots

near the rotor periphery. In practice a
commutator would of course be used, but
this would not alter the current distribution
in any way, although the space position of
the brushes Ielatwely to the stator windings

may thereby be altered as is well nndu-

stood. - It is secen that the ampere turns in
slots 1 to 6 1nclusive and 19 to 24 inclusive

I prefer to designate

| 61 and
carries a camtmuous current fractional pitch

|

il

are neutralized owing to the fractional pltch_.

and that effective ampere turns only appear
within the angles DOF and COE. 1 may

dispose my three stator windings so as fto

span approximately the same . angles One

of these stator windings is 65, 66:and is dis-

posed coaxially with the. brush line AOB;
another stator winding is 67, 68 and is dis-

placed with respect to the ﬁrst the third
stator winding is 69, 70 and i displaced

with respect to each of the others.
~ In the preiéerred arrangement, that wmd—- |
ing Which is coaxial with the brush axis 1S

made to span the greater part of the active
belts within DO¥ and COKE, the two others
are symmetrically disposed on each side of
the first and span smaller but equal parts
of the active belts. -All three windings arc

connected together at one end by a common
-conductor ll one end of the larger wind-

ing 65, .66 1s dlrectl “connected to the main
76 ; the ends of the other two windings are

-connected to the points 72 and 73 of a two
‘way switch 74, by means of which either

point may be connected to main 75.

The

direction of rotation is determined by switch

T4. If it stands on 72 the motor revolves 1n

one direction, if it stands on 73 it revolves

in the oppos_lte direction. -
Assume switch 74 to be standing on point
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2, then winding 69, 70 is out of circuit and

Lthe active stator wmdmg only spans the

angles COXK and HOL, inducing in the

rotor a current dl,stl 1buted as Shown by dots

and circles. It .1s seen at once that the

whole of the flux set up by the rotor ampere

turns within the angles COX and HOF, ex-
cept-of course the leakage flux due to these

ampere tns, will be dllectly neutralized by

the coaxial ampere tuins in the active 1n-
ducing wmdmrr on the stator. The rotor

anmpere tharns in slots 7 to 9 inelusive and 25

to 27 inclusive, produce a magnetization
which 1s neither coaxial nor at 1whi angles
to the active stator winding. Those ampere
turns will, therefore, be only partly neutral-
ized Dy the stator mducnw winding; they
can be divided into two “sets of ampere

8¢

a5

turns, the one coaxial with the active stator

W 111dmg., the other at right aneles to it. The

former will be neutmhzed Dut the latter
will not be neutralized and will produce the
‘motor field
stator winding. VVhen the direction of ro-
tation is rev LI’SEd,, then 1t 18 the ampere turns

105

at right angles to the active -
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within the angles COIL and FOG which are | spanned by the active Totor conductors, and

partly neutralized and
the motor field.

By means of the arrangement described,
I secure among other advantages the very
important one of producing the motor field
by means of part of the ampere turns in-
duced 1n the rotor, hence I refer to this
motor as * self-excited”. 1 further reduce
the primary and secondary leakage to the
smallest possible value by providing that all
the rotor ampere turns, which are not required
for producing the motor field, are neutralized
by stator ampere turns situated in closest
proxiumity thereto, and by providing. that
those rotor ampere turns which are neiftral-
1zed by the fact that a fractional pitch is
used on that member, are not in close prox-
1mity to any stator windings. |

The number of rotor exciting ampere
turns can be controlled, for instance, by in-
creasing or decreasing 'the span of stator
windings 65, 66 relatively to the span of the
two others, the sum of the arcs spanned by
the three always remaining substantially
equal to the sum of the arcs spanned by the
active rotor conductors.

Having fully described my invention, what
I claim as new and desire to secure by ILet-
ters Patent of the United States is:

1. In a motor, the combination with a
rotor provided with a fractional pole pitch
winding short-circuited by means of brushes
along a stationary axis, of a stator provided
with a main winding and two auxiliary
windings adapted to codperate with said
main winding, the sum of the arcs spanned
by said main and auxiliary windings corre-
sponding to the suim of the arcs spanned by
the active rotor conductors, and means for
cutting one or the other of said auxiliary
windings out of effective operation.

2. In a motor, the combination with a
rotor provided with-a fractional pole pitch
winding short-cireuited by means of brushes
along a stationary axis, of a stator provided
with a main winding and two auxiliary
windings each spanning a smaller arc than
the mamn winding and adapted to cobperate
with said main winding, the sum of the arcs
spanned by said main and auxiliary wind-
ings corresponding to the sum of the arcs

partly responsible for

means for cutting one or the other of said
auxiliary windings out of effective opera-
tion. _ ,

3. In a motor, the combination with a
rotor provided with a fractional pole pitch

winding gshort-circuited by means of brushes
t

along a stationary axis, of a stator provided
with a main winding and two auxiliary wind-
ings adapted to cotperate with said main

winding, the sum of the arcs spanned by said

main and auxiliary windings corresponding

to the sum of the arcs spanned by the active

rotor conductors, and means for cutting one
or the other of said auxiliary windings out
of eflective operation, the stator windings
being all connected together at one end.

4. In a motor, the combination with a
rotor provided writh a fractional pole pitch

winding short-circunited by means of brushes

along a stationary axis, of a stator provided
with a main winding and two auxiliary
windings adapted to codperate with said
main winding, the sam of the arcs spanned
by said main and auxiliary windings corre-
sponding to the sum of the arcs spanned by
the active rotor conductors, and a switch for
cutting one or the other of said' auxiliary

~windings out of effective operation.

5. In an electric motor, a member pro-
vided with a fractional pole pitch winding,
a second member provided with a main
winding permanently in circuit and com-
posed of a plurality of diametrically oppo-
site sections, auxiliary windings for said
member and each composed of a plurality of
sections situated between the sections of said
main winding, and means for cutting one or
the other of said auxiliary windings into

effective operation, the sum of the arcs

spanned by said main and auxiliary wind-
mgs corresponding to the sum of the arcs
spanned by the active conductors on the
first named member.

In testimony whereof I have hereunto set
my hand and affixed my seal in the presence
of the two subscribing witnesses.

VALERE ALFRED FYNN [1.s.]

Witnesses:
KrizaperH BarLey,
Ii. K. Horrarax.
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